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(57)Abstract: 

PURPOSE: To widen substantially the interval between a 
high-concentration N-type buried layer and a P-type insulating 
region and to make it possible to obtain a high breakdown 
strength by a method wherein even if the interval between the 
buried layer and the insulating region is made narrow, groove- 
type insulating regions to reach sufficiently from the surface of 
an N-type epitaxial layer to a P-type semiconductor substrate 
are provided between the buried layer and the insulating 
region. 

CONSTITUTION: Grooves to reach sufficiently from the 
surface of an epitaxial layer to a P-type silicon substrate 1 are 
cut, an oxide film 13 is formed on the side surfaces of the 
grooves and groove-type insulating regions 1 la and 1 lb are 
formed by filling a poly silicon layer 14 in the grooves. 
Moreover, a P-type insulating region 6, a silicon oxide film 6, 
an N-type collector region 7, a P-type base region 8, an N-type 
emitter region 9 and electrodes 10 are provided in order in the 
epitaxial layer and between the regions 11a and 1 lb. In such a 
way, if a device is constituted in such a structure that the 
region 5 is pinched between the regions 11a and 1 lb, the interval between a high-concentration N-type 
buried layer 2 and the region 5 is substantially widened by the amount of bite of the regions 1 la and 
1 lb into the substrate 1 even if an interelement distance is reduced. Therefore, the dielectric breakdown 
strength of the device can be held highly. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 



http://wwwl .ipdl.jpo.go.jp/PAl/result/detail/main/wAAAa26786DA402 1 5 1 050P 1 .htm 1 0/9/2002 



Searching PAJ 



Page 2 of 2 



1 

1 



[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2000 Japan Patent Office 



http://wwwl .ipdljpo.go.jp/PAl/result/detail/main/wAAAa26786DA402 1 5 1 050P 1 .htm 1 0/9/2002 



<g>B*S!$t*fr(JP) 

$£f£ (A) 



©Int. CI. * 

H 01 L 21/76 
21/331 
21/76 
27/102 
29/73 



L 
V 



7638-5 F 
7638- 5 F 



© ft hp tu m & m 
^2-151050 

<&&M ¥j£ 2^(1990) 6 ^ 11 B 



8526-5 F H 01 L 29/72 

8624— 5 F 27/10 4 3 5 

«nt$ m*mv>& 1 (^3i) 



@tB M A 
©It 1 A 



©ft H. HS63- 305217 
@tii m Bg63(1988)12^ 1 B 

mm ft %k mmsi5^iz^5TS33#i# B**««**^ttrt 

a xmnvm^tt. mma5siE2 5Ti33§i^ 



<!B Ml a 

93 <0 £ # 
^ » * -36 IB 

W Sf f S * CO SE B8 

&&®>t- h & mmn&titmmT m a, t- z t *■ ts t 
s ¥ © fit g s . 

n g n <n. ,« * st Rfl 
c & as _t *o ip i ffl # m ) 

izm+b. 

C 3fc <0 « W } 
ft * . SfilE^SSttfgHfca. & 18 EE <0 io *> & 



tfl fl ffl I C^aiiABiJtcSlitffico^S^PRO 
M, P L D If *< I, i . PROMJfdttu, :* 

3iD8$tCSaA^«Ei£-$iJffll-rS[3BSf^. .£? & * 
SS[cotSEKTCJ:OS«E*<2nii5&. EE A* 
SB # *< *> S i , -ec*>#>^8SiB^4-j|giUT:L 

2ff BB El T ft b . 

1 iCNUt^^ / t;KH4 SUSL. x £ ? 
^^•v^^}4i*itcPSie«^lS5» ^ U a V Br -ft 

Nil' y ;a«9, SflS10«rJfflftiait6. 

& hh a £ -r s ft *> n . it^*i't*)S4t@ 

-xs-/^r51EJ:S!<L. * ft . NiliiO 2 t 



N SX e ^ ^ y t ^Ji 4 Of $ 5: 2.5 /z m JI < 
ifitftv* ti!:. &^i:&^£#8S 

U3tB*»tfti()i:i i o o x:iJ^oiiiiflo^^ 

£ J£ 3 ft It il ft ^> * ^igJENM*i3iif2. 

I* ih ■* * * ^J9E*iiiSiRflESa»2fclSiaJKP 
fflS&JB3atfPffl»»ffltt5<0lEa!£+#*: 
fc->T*£&I*E£3 0 V & ± £ ft & J: ^tcp^t 
* ti ft ft ft < ft o . H £ « . I^SS N II 

t ft tt fx ft * ^ , *»flMfc#ffl«fc:ft 



^¥2-151050 (2) 

* fc o 3 *: jS A* *> o . 

Df no bi x- h h . 

T^ft^ilogSCitXL, iS o i I t K ft R 
1 3 * B A L fc f * £ IS & ^ U a > » 1 4 £ 3fc 4t L 
r»wS*i:Pa«ll««5 Sr R » * . 

ci&tyj^fi?^ l J: 5 t -r & ia h d 

iilL/: J: oC, 95 1 O^O^ilJ 1*83 t li , 
/? £ # < L , *f B1E«S:I£< t^fe 1 ) Lt^fc 

i . «2«fl«*ifmitii, « s as e 

*fc $o 4 *yA»ft*«H*»»:«lvK fc JES » a A -f 

* v ffi JS T , ^ 6 0 l: ^ f J: 3 l: . fl» o W ffl (c 

ft. «!*WE*eTS**fc^3IBlHtf 



^ 2: Cr Wtt h -T <> . 
R «M + * . 

m 1 IS Mt * * 91 4> « 1 O^J6fiflo8Iii0T'J) 
& ♦ 

8iaKP32ii&ll3£7#/£L, Pffi^y^va* 
l i{:Nixe^^ytiHI4 I'ltif ^. x t: 
9*i/*)Vm4<n&.&i)*h P^^*J n > £ & 1 tw 
+ #^f ifO^O, M^WiHfcKftRl 3 £ J# 
* L , *8*i/'J a^JB l 4 t«*t*:i:i:J: 



Di8 32$£t&«*£lla. llb£^/£-r&,*L 
T . xt^^y J r;H4^frC, O *8 31 *& & & 
l l at l 1 bt^)[SII;Pii6l*il«5, xlin 
58 ft J38 6 , N^3V^^^«7. PM^-X^ 



±K*> J: 


Pllft^ ffi « 


5 £ ill M & & & & 


1 1 a t 1 


1 bhoratc^o^^fttfi^tw-ts 


4: . *?-IB 


O !E St £ tfetf>T t> . 




1 81 B « 


ffl a 1 1 a P 11 


b # * t> a ^ *f # 


*£ tt ^ « « 




2tp^^j*ma 


5 t CO fSl SSS 






# ? & * . 








«:»««"CRBJl'*-& 


. UES30VH 


± t -? h tz 






2.5 >u m t 


i£ < L , P ^ < - x 




m s a m 2 




LT, n u ? ? - 


< - xms 


Hffit3 0Vja±*c 


a 0 . # c . ^ as 


JK ft £ 0 & 


^iSINH 


lii/S2h PStfe 




<0f3fS$: 2 /i m t L 


% * <7) eg (1 n g x 



- 2 - 2 



tC^C3.5 ju m * li A fc" « 1 ju m CO i* S * » 

« w i i t » »t & , si«wec«ajsENfflfia 

« 2 fc PS«li<K«5 2:<7)iaiin^aBKI»tR4e 
11a. llbOiS£0^JHt^o*C8/imt^ 

h . » s te » a » i i a. i i b co & 

tf> $ £ J: # T' & S <!£5ElOft3fcBa!T'til8jum 
T ft o > . 

^ o J: r> fz . *RWlz £ titf ^ H E tt tt L 

»20aii*»u«OiW2^SlttMcOKWia'C'* 

:tO*tt«tli. )1SK»«K1 1 a, lib 

ft & . f ixl^H li^ 1 coxitis t R CT'I) ^. . 
C « »8 fl> » H ) 
1U ± tt BJ! L ct 9 irZ , * % ifl (i , k « JS N ffl Jjl 




? 4 7 Z fib 5 1U 



55 e E 



»BH¥ 2-151050 (3) 

• aft**?********. 

H«*»»lBO»2<?)S8M«eOBfBia, « 3 H li ft 

fc^swE^^fkMB^aiowoKflBEk m 4 
■c * & . 

i - p m > »j a v m wl . 2 n gj «i a ji % 3 - 

P *1 & /@ . 4*-N^xe^^^^;U^|^ 5 ••• P 
« . 8-PS<-X««. 9 N i x S 7 ^ * 

«t » i o »■ « a % i i-jiatt»iiit k i 3 »• k 

ft K . 1 4 - £ & A 5" U a y « . 



ft *I A # *I ± JR W 




%4r a 



-253- 
- 3 - 



